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£ -S-B|^E1>: (ubiquitous) =9^^ S^ofl*! QoS (Quality of Service) 

^E^ 0 )^^ ^M!*5l (oodality conversion) ofl 3! 

c|. aj^ofl HDTV. PDA. tflH£. MP3 ^o\o\ s. ct<#*) ^^D|^<H ±U) 
^^7|7> ^t\JL XU A^i. 3Zfl^ *)°<$*J 3^* -M 

£^2: ^ (content scaling) 

^«|>:^(QoS)# # * Sitt. £ ^^€- W^ 0 !^ 0 ! £3 

^Ul^; ^ SiTfl «V^. OOS #3°fl>H £3 ^4 'SSHI'M tflif 

i 4 
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* ^ 9J Al^t^i SYSTEMATIC MODALITY CONVERSION METHODOLOGY FOR SUPPORTING QoS 
MULTIMEDIA SERVICES OVER HETEROGENEOUS ENVIRONMENT. AND SYSTEM THEREOF} 

£ 3£ M|Cl5. <8<*1# ^71)3 *3 ^£ (quality curve) 

14^1 i|* ^(modality curve) ^ Wtf) H^^r 

. i 3a^ PSNR°M 2t%S\ -^^olji . £ 3b^ M0S°fl>M 

^olt^. i 3cfe 41* <84 ^9°U. <*?\M 7 r ^*l^r 

S^^l ^1*> ^^1 
1^2) 

V^o] ^)xr 7l££°t 3? ZL ^o\S] #ej)7)^] 

£ fi-Wl^tHi (ubiquitous) #%<*IA £«1 21 QoS (Quality 

Service)^ 7jfl*>7l «> «ElnlCjo| 3 M ^^ofl ^O^. 
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•^EiDjclcHofl 3£ £eJ°m<>1 5U<H>4 413£ 

1fo|c4. ^-g-*! ^e^DlcicH (UJIA: Universal Multimedia Access) £ 

^1 A o| H]e^(i^ 331* J^fl ^3 (transcoding) ol;a. t\^. 

#3} 7JOJ ^Cfl^9j MElLfl^ # S 

oj^^oflAH ft** • 1999^ lO^ofl. S. Chandra, C. S. Ellis7 r 2nd 

■p. Internet Technologies end Systems©!] «J5*> " JPEG compression metric as a 
elity aware image transcoding" £r^-°fl>HS. Chandra. C. S. Ellis<>l £ 
EG compression metric as a quality aware image transcoding. 2nd Symp. 
ternet Technologies and Systems. Boulder. CO: USENIX. Oct. 1999" °M . JPEG 
n|*lofl *r€3 V«i] WW *>°1 ^ 

tjTfl ojrjLs]ji & 1999^ 3^ofl. Rakesh Mohan. John R. Smith. Chung-Sheng Li 

IEEE Trans. Multimedia. Vol. 1. No. 1. pp. 104-114ofl ^ " 

opting Multimedia Internet Content for Universal Access. IEEE Trans. 
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Itinedio. Vol. 1. No. 1. pp. 104-114. Mar. 1999" °QM& n^Sj 3*5i S3 ^ 

?\ MS ?W *H3# 33!* ^« 2 » 2 1 

S.^ ^ (single concave function) ofl «^ ofl SJcJ. *t3|at ©1 5.^ V 

^Tfl Qos Cos £ 3«v cfl^€-€- ^^3* ^ ^ ^^ofl *m 

5\o\o\ *lr^^ ^o]^. ^ZJSJ a ^AflS) 7r*lJl SlJL. MS. 

#2} 3<i!!* :±ai*J^# *#V2.S MS ^3 3^!* 

*1**3.2.£ £ 7}^ ^€ (Resource)ofl ^ . ^ ^o^THo] ^o] 

M*\± ^1^-^^ A}^-^ofl7fl 7f^*} ^uli ^]^^ n*)*}*! ^ 

l^ofl SM! 3^2i# W. aem 313? 31°\M ±*H < £ ^ 

31*3 ^( quQ iity)€- ^-§-*HM 3tTO*l +?\ StM. °}M «fl.^7l*> 

7}^-*} ofl^€- ^ <8^.2.S ££*}^r 2°|c+. °fl§ . ^ 

ol U|* all. MS, olDl^)§ Ji^t 2°1 *| ^(©aj®)^ H|c1 

^ o)Dl7l ^*1°.^1 3^3°] £^2] oflolc}. 

QoS a^M^ nfi. <§>M ££ofl4 7># ^ 

^€ ^4£.s S^sl^ e^7}?" old. «i7fl <8 
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J^sj QoS§ j£#*Hr ^^°fl °l^°fl ^flS <H^©} 

oft 7|«J *}<^. 0|£ <g*l oj§ 

X^ofl tt}^ <8*J# 33!* « (Content Value)#£r *m°J>M3. 

^-±1.2.3. 3°fl 3^ 3^9^ (overlapped content «odel)# 

(1) ^HS ^ 3^ W 7^*15 A}§c}oj QoSs £ £3 3^3 

(2) ^^2] 74§SH- 3*} XML (extended Markup Language) ^Efl^SJ 34 
^ QoS (Modal i tyConversi onQoS) 

o|£ %t}0\ c*<tf*V S^A ^ 9j Z\*}o)±#% oflAi ^ ^ ^ c^l AH £ D J <>f 
c}# ^^oflA^i QoS #3<HM ij^£l QoS§ 5L^*}^ 34 H ^ 

^l^e^cfl ^4°1 am. 
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91 

- o|e|*> 33 *M ^«a. £ Q^MZ QoS ^|^# $1 

%£\b\z)o\ o]^o\ $*^°M2J 3^o-}jl 

«7H^ ^al*^c« 5tt°i4 ^^oldcH ^«1>iS1 OoS 7|*i# tg£ 

o| El 71^ ?i§ <y^SJ tH|o|El 7|£ ^£ofl QoS £ *n§ 

«}^e>7fl^. <y^Sj cflo|Ei 7 |£ ^iofl *m QoS £ ^E]D|^ 

ooversion boundary) £ ^S!* ^# «}^cH £c}. ^I^* ^Tfl 

^EJIA ^Tflfe (70 333* ^ ^ AHS] B^j^ j£0} 

^ ^^21 ^tJlA & (modality curve) # 2^3}. (u}) ^ ^3 § 

1^1^ 3£o|^ 7}&n (scale factor)^ ^ 2^2} . to) 7 r 

^ofl ^ o-Msj §3 33!* & A^*^ ^3}. (^) 

^ 3^9* 21 ^^21 ^1% ^Ti] (conversion boundary) 

<£h 3}^3f. (dH <go]*) ^4 #Q o|fc#o.S*l 74]^^7J *>ofl 

*§?H3 %-4jol 3$H>Kr QoS# 7|^^ 2}^o_^ ^<g=!^. ^€ 

#2} 74^ A r o] S] ^71]^ ^.ol^^- 2| tgAjo^ # (modality curve) # 
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^ tf*J°I) SM. 3*9£ ^ (PSNR. MOS *r^fj ^ Sm. ZIQ* 

*|2J #7fl£ *L°\^ *J 3^9* it ^ (Bodality curve) # # 

**7flofl 5^<H. ^J^D^l £M cj^oj 7^ ^Efl (resource type) nfi . 

^(nodality curve)£ ^4 ^(aodality surfece)*^ £3^. *t 

Melifl^r !to\^ ^ (scale factor)^ #7fl<Hl 5U*H . 

§*l^r 3^3* ^^^^ ^15-^7} SE^r ^%*\2.3. ^Z^r &o|C*. 

^ $=5 (quality ty P e)#S «§2J i«o S ^ E 1 ^ 

5£«f £ ^e)oHM<h 3^*^ oj^oi tfl^SJa. ^ofl-Msi ^U^Ji 

£^7l<M ^fcul^cfl SlcH^H ^E]D)^<H AiH|>:5] QoS ^4 ^ 

a1^<HI 5U°1^. QoS § i^7| 3*> M&>*2\ ^4 

1£3 CflolEi 7|£ ^2*. «1 o]EH ^^ofl QoS 

>J|§* r 7| ^e}dicH<>] ?UJ!* <g4# $£*Rr ^# Stt*^ ^€ 

oi*K £ ttjigsj ^Aiofl#^ 

^e|^ ^ 5Uct. y A *!^*£r MS. ^ E J]* ^*HI ^ it# fi^^ 

^3 ^ «»fl ^ 21^- S. l£ ^71^- £M! 
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E.2°fl*1 4°]^ 34 W U^H9^. ol^J W ^Tflofl 7| 

V 4* xm. * ^£ 33!* 34^# s. 2<>fl>M §3 si^s 

^^2] ^>i| (content scaler)©!) ^ 

;±?fl«J% ^-LMcontent scaling operation)^ £] ofl ol^.<HXjc}. ofl£ ^ ^ 

^ € «IS (coded bits for a pixel) £ Jl^*}^ ^?floj^slc}. om*} 

imi* s^s**! °J#?i ^«a. *>^^ *3 s<g shi 

33!* /ofl cfl*^ /S] ^3!* & -^^ (content value curve)# VM/j B| 

H = y w...y / oq cflaii w/y & o# owm. /=l£ 33!*S] «(JgO <94^ 
= wax { wt VMu I j=l...J$ 

^*HJ loll A] w 
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£3!* & ^ (scale factor)^ M^^. 

*WS| SL*&5. ^ £SHBft)*M*l ^ofl/H^ ^ 

tt*£*L MS. <W 3^ ^cfl^o] ^eiJL. 

go) ome}, *> 3*) 3^0* & ^£ °JiM ^(quality) ^ 

Sjoi ^ ^5. SJtf. . PSNR (peak signal to noise ratio) 

^ MOS (mean opinion score) 2\ 4|£oQ *W & *M * Sm. 

uality curve)" o^fe *<H£ A}£* r £= . ^ 

odality curve) £ 2<>M^ ^ *42j ^MjS|o| ^ ^ Si 



2) k 

2ofl^ K* i7 fc 3S!*2l *l (quality) #^ A°ft>M ^ 
uality curve)# Sl°l«rch £«1 ^ QoS £■ W^WQ 3# 

(scale factor) o|c*. 5. 3£ 3 *J # ^*>£r ^<3*Hr a^°5 £ 

A /5! %M /«* tflol) A^S ^ ^M!* (PSNR . MOS)# 

*rLf^ (modality curve) # ^H^r 2f^# ^'M. ^Pl 

S*l z k £ c*H*l 3^]* t\i^S\ D J#7l 3} 
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3S3*7r (reseurce) #2} <3#£J<>1 fl# °fl. ^ 

^(nodolity surfaces)" o| SJc|. aEjJl £ 

ct. #^6fl « nfl. QoS # W 3*1 §3 S<gSl ^*J«i! ^ 

(2) i]* 3^]* ^ (content value function)^ 3 51^ 

(3) ^ ^£ ffW a o|#^ 2L*t (content 
aling operation) 2.3. ^Sl<H ^ ^ 5U^- 

(4) n &h ^# 7\W, *HH°1 "A ^ 

^4 ^# &^*}^. S. 421 ^S-?- **B°fl »W tt- 

n7l)S] ^Hofl 2J^2| c^^ftV 4^ «f}^ofl S)i$ %Q (quality 

rve)^o| 3fl*MlO. lD^Ct- ^ M ^ 
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2# ol£6B *] (quality type)ofl 7}&H<*\ *rMSJ ^ 

"qdality curve) J2.S. $#(20, 21)^. o| nfl $ nTflS] (30. 

S.^ ^#71 ^*fl ^ ^H*! 7>§*lofl n}e} emsj 

»)(40)*^. o|^7fl ^oj*] smsj 3<iD* 5L^ 

7fl(70)§ o|.g.#o^*) o\n]*\ iMM QoS^ ^oPM 

# <8*l.2.£ £££lol74o* c«*V >3# ^ ^ flc}. 

o| x|>;^ofl^ §3 °}H^cfl 5U°1>M. ^-§-^£r omoflE.i## S 

oflE}t1]o|Ei ^i^- XML (extended Markup Language)^ Q£ ?2i$}Z* ^Efl5. 
^ %S.7\ 5M. fi l£ £ t*$°fl*l Q° S 7 1^^ XML 3^-3- 
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«t- Definition of ModalhyCoaversionQoSType -> 

ccostplexTypc name-"ModalityCanversionQoSType"> 
<complexContent> 

ccxtcnston base-"diaJ3IABaseT>-pc-> 
<sequencc> 

<element rarae-"ModalityCurve* type--ModalityCurveType- 
maxOccuT$- B unbounded"/> 
</$equence> 
</extensioo> 
</compkxCoriicni> 
^6omplexT>pe> 

^omplwTypc munc="ModaJityCurvtType"> 
<complexContent> 

<exteiwion base="dia:DIAB«JcTypc-> 



<elcmcnxnamc"Modality" fypc="mpeg7:contn)llcdTcrm" minOccurs-"0"/> 
<elemcnt name="ModScale" typc«"f1oat"/> 

element oame-'QualityCurve" minOccurs-D" maxOcoir$-"unbounded"> 
<complexType> 

<elemeni name=*TJtilityRef* type-"1DREF"/> 
<element nam«-"UtiSe»le" typc-"float"/> 



</complexType> 
</element> 
</sequence> 
</cxtcnsion> 
</compl«xCootent> 

'VcomplexTypP _ 1 

SHU 
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^ElDl^oi oj^^oi ^oD^oj ^^ja i^ojftf effort 

5ticH^H ^^ol^cH Aiul^sj OoS 34 U'Sofl 5tf°1 

QoS £ 3*} A}#^£) ^ElDiq<H S^ol 7|^SJ fljolEl 

# 34 3£ ^S. 
^1 1 ^°fl 5U<H>H. 

•yejsi c-floiti *m QoS 5 *]^o"M 3«1 ^E]n|clolsi 3 

# SlcH . >HS. t}^ 34 Afo|^ ^71] (conversion 
undary)^ **H 3\nA # H}^ ^ ^<)°I tffe °l*!4 #3 
^ ^E^D|qcH M*\^ QoS 3*> 34 u <^. 

3] 

*1 2 ^ofl 5U<H>H . 

53 yi* 34 S*M 34# £*l*r 
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odality curve) # ^ ^2f. 

( M) Z* §3.^ A^^^ ^ ^^2] 7t£*| (scale factor) 

( Et) S3 ^ a^o«^ 34 3*1 

onversion boundary)!" ^3f. 

a«*rfe 2£ °S *r*r *MM M*]^2) QoS *| 

# 3^ 34 3# *iHJ- 

4] 

^1 3 *<W) SM-M. 

A^ojo) a^j^. j2.o}^- tg^Sj ^tfl* ^ ^(modality 
rve)# #*H1 5U<H . 3€* tf£ ^ (PSNR. MOS ^ Si 

c}^ o|^^ ^ * r «M HEjolcJot QoS 3*> 3 

?J9-3 5] 

3 «ofl 5tto»>H . 
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TJ^H* A *°^ 2* & (modality 

ive)# c4^oj] floj. ?j l£ A ^ol cj^£j 7l$l ^gtfl (resource type) ^-2} ^ 

5U€- ^(aodality curve) ^ (modality surface) .2.3. 

§ ^3J°.£ *te 34 3# 32 ^^a- 

6] 

^} 3 ^ofl &<H>M. 

2} <g4sj i4E}i4l^ 2£°1^ ^ 7}§7j (scale factor)^ 

# fltt <84 

S*tf 7] 

7fl 3 tfofl flo^. 

5U<H4. ^ ^tfl (quality ty P e)#S 2*^3 

<g<H *1cH=. 2# MiS ojaiaj #3 *>ofl>H ^t|omcH X^Ul^S] QoS 71 

# *n» 3£ tfu. 

•fcHWtefli $L<*M M*\**\ QoS 7l£# ^^1 3£ Ali^ofl oj 

4. 
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% <8±i *i^sa. 
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1 1 



94 nS *e 61 5d 
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*t(r t ) 01 3 68 8 ^{quality 
Qirve^S SO* 2) 



8 5*(<p»%typc3)0a roe 
«<r*) 01 2« 8 quality 
curve)B8 9B> (*8f*l 2) 
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(modality curve) (KM,) 
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. 3! 8«1B ^SXKKalefBcur) 
• ±mi e ^tf(irwunlil) curve) 

a sa ee* « sbs Aia{it«) 

(*0f4l) 



& 2* (Kj 



as C» a XI(modaliry 
conversico boundaries) 
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